If the inputs and outputs are fuzzy numbers, the DMUs cannot be easily evaluated and ranked using the obtained efficiency scores. In this paper, a new idea based on interactive method for ranking of DMUs with fuzzy data is introduced. The method is illustrated by solving a numerical example.
Introduction
Data Envelopment Analysis (DEA) was suggested by Charnes, Cooper and Rhodes(CCR), [1] , and built on the idea of Farrell [3] which is concerned with the estimation of technical efficiency and efficient frontiers. In some cases, we have to use imprecise input and output. To deal quantitatively with imprecision in decision progress, Bellman and Zadeh [4] introduce the notion of fuzziness. Some researchers have proposed several fuzzy models to evaluate DMUs with fuzzy data, and introduce a ranking approach with efficiency measure of the model (see [6] , [9] ). G.R. Jahanshahloo et al., [2] , introduce one approach with l 1 -Norm for ranking of DMUs with crisp data. In this paper l 1 -Norm model for ranking of DMUs with fuzzy data is used. The paper is organized as follows: The background on l 1 -norm model and fuzzy sets is brought in section 2 and 3 respectively. An approach for ranking DMUs with fuzzy data in DEA is introduced in section 4. A numerical example and conclusions are drawn in section 5 and 6 respectively.
l 1 -Norm Model In DEA
In this section, we introduce ranking model based on l 1 -Norm in data envelopment analysis, [2] . We assume that the DMU p is extreme efficient. By omitting (X p , Y p ) from T c (PPS of CCR model), we define the production possibility set T c as follows:
To obtain the ranking score of DMU p , we consider the following model:
Where X = ( 
It is evident that the model (2) is nonlinear. In order to converting this model to a linear model, the set T " is defined as:
Therefore, for converting the model (2) into the linear form, we add the constrains X ≥ X p and Y ≤ Y p to the model (2). So we will have:
Fuzzy Background
A fuzzy number is a fuzzy setÃ on the real line R whose membership function μ A (.) is upper semi-continuous (we will suppose that it is continuous) and such that: 
Following Heilpern [8] , we define the expected interval and expected value of a fuzzy numberÃ and noted them by EI(Ã) and EV (Ã), respectively. 4 ) is a trapezoidal fuzzy number then:
EI(Ã)
Proposition 1. IfÃ andB are two fuzzy numbers then:
Ranking In Fuzzy DEA
In this section, we suppose that inputs and outputs of DMUs are fuzzy numbers. Therefore, 
Where
.., λ n ) are the variables of the model (11). For solving the model (11) we consider two step:
1: How to define the nearest (X, Y ) to production possibility ofT " c when the omitted DMU is not a fuzzy number (constraints involve fuzzy number).
2: How to define the nearest (X, Y ) to production possibility of T " c when the omitted DMU is fuzzy number( objective function involve fuzzy number). Definition 1. Jimenez [5] , For any pair of fuzzy numbersÃ andB the degree inÃ bigger thanB is the following:
Were [E , we will say thatÃ andB are indifferent. When μ M (Ã,B) ≥ α we will say thatÃ is bigger than, or equal toB at least in degree α and we will represent it byÃ ≥ αB . Definition 2. Given a production possibility (X, Y ) ∈T " c , we will say that it is product in degree α inT " c if:
That is to say
With proposition 1:
Regarding, the second question, that is to say: how to define the nearest (X, Y ) production possibility of T " c when the omitted DMU is fuzzy number (objective function involve fuzzy number), let us consider the following problem:
c is an acceptable optimal (nearest) solution of the (16) if:
therefor (X o , Y o ) is a nearest choice at least in degree . If we apply Definition 1, the previous expression can be written as:
c is an acceptable optimal (nearest) solution of the (16) if it is an optimal solution to the following crisp model:
c is an α-acceptable optimal(nearest) solution of model (11) if it is an optimal solution of the following model:
. We write model (22) as follow:
Model (25) is a crisp α-parametric model. Therefore, we can solve it by the interactive method. Now we are going to explain the interactive method.
Interactive Method
Regarding to Proposition 3, to obtain the nearest (X, Y ) ofT " c implies a lesser degree of production possibility. Then the decision-maker runs into two conflicting objectives: to find the nearest (X, Y ) and to improve the degree of production possibility. Following Kaufmann and Gil Aluja [7] , we consider 11 scales, which allow for different choice of decision-maker idea in (25) model. 
Numerical example
A simple numerical example with fuzzy single-input and single-output was introduced by C. Kao and S.T. Liu [9] . We will consider this example with its data listed in table 1. 
The α-parametric model forB,C andD can be showed similarly. The results is shown in 
The α-acceptable optimal fuzzy value of original model (11) with different α is presented in table 3. 
Conclusions
In this paper a new approach based on l 1 -norm for ranking of DMUs with fuzzy data in DEA is introduced. The method is based on the interactive method. α-acceptable optimal solution of proposed model for α ≥ 1 2 is an acceptable solution. For any DMU, the score of ranking is obtained by solving α−parametric model (25). It is shown that for α ≥ 1 2 the result of ranking is constant.
